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CHAPTER I 
INTRODUCTION 
Rationale.—Contemporaty research in child growth and development 
has highlighted the central significance of the individual's concept 
of himself.^ An individual's self-concept is a syndrome of attitudes 
and values that accompany his awareness of himself as a person together 
2 
with what he believes himself to be. The way a person views himself 
is the way he will behave. If he sees himself as successful, his be¬ 
havior will reflect these views. If the person consider* himself to be 
inadequate, then again his behavior will reflect the valuation. The 
disadvantaged child needs continued opportunities to see himself in a 
3 
realistically positive light if he is to achieve in school. 
The aggressively competitive and stratified American culture 
places value on personal achievement, independence, liberty, and power. 
The esteem in which the individual holds himself is directly pro¬ 
portional to his achievements and to his acceptance among man.^ 
Attitudes and values are two of the many factors which influence 
^William C. Kvaraceus et al.. Negro Self-Concept: Implications 
for School and Citizenship (New York: McGraw-Hill Book Co., 1965), p.73. 
2 
Lester D. Crow, Walter I Murray and High H. Smythe, Educating the 
Culturally Disadvantaged Child (New York: David McKay Co., Inc., 1965), 
P. 21. 
3 
Kvaraceus, op. cit., p. 76. 
^Archibald W. Anderson, Virgil A. Clift and H. Gordon Hullfish, 
Negro Education in America - Its Adequacy. Problems, and Needs (New 
York: Harper and Row Publishers, 1964), p. 93. 
1 
2 
the education of the culturally deprived individual. Any plan for 
education of disadvantaged individuals must be concerned with the 
provision of whole experiences during the early years of life. It is 
then that attitudes and values are formed. Once formed, they are 
difficult to change. They become a part of a person's mental and 
emotional aspects and add to either his joys or sorrows, or both. 
The concern of education is to help each child develop the kinds 
of attitudes and values that will enable him to increase self-respect 
and to experience behavior reactions that can be gained from adequate 
stimuli. Too often, even after entering school, the underprivileged 
child displays little emotion to get ahead. He does not learn to re¬ 
spond to the kind of incentives that motivates other children toward the 
attainment of difficult goals. It is believed by some that the struggle 
for food, shelter, and preservation of the family has helped to sub¬ 
merge the interests of children.1 
The application of pressure alone is not enough to motivate a 
pupil to work hard or to study well. The child from a deprived area 
often lacks the drive for continued study partly because his parents do 
not encourage him to complete school and partly because he is not 
stimulated to do his best in competing with classmates. Hence, the 
schools have problems when attempting to meet the learning needs of 
2 
children from depressed areas. 
Researchers are pointing out that an unreasonably large number of 
students are not completing their public education. The reports often 
1Crow, op. cit., p. 25. 
2Ibid., p. 26. 
3 
imply that the fault lies with the school and their lack of adequate 
programming and instruction.1 
It seems that in the future the curriculum content ought to depend 
on knowledge and its service to this contemporary society and upon 
the degree of personal satisfaction it enables the learner to derive 
from intellectual stimuli. 
Investigators are aware of the great interest and respect the 
disadvantaged already have for science. Because of this respect, 
science education holds a potential for motivating all youngsters 
2 
in other academic areas as well as in science. The researcher shares 
this same opinion. 
Evolution of the problem.--Today more than ever before, cul¬ 
turally deprived or disadvantaged students are being discussed and 
investigated; too little is known about these students. It has been 
stated many times that academic achievement is directly influenced by 
attitudes and values of disadvantaged students —in fact, all students. 
As a teacher in a high school made up, by definition, of disadvantaged 
students the researcher felt the need to achieve a greater degree of 
understanding towards these children in order to meet their science 
needs in terms of knowledge, attitude and values. 
The initial problem grew out of a conversation with one of the 
school psychologists for the Atlanta Public Schools. After discussing 
this problem further with a faculty member at Atlanta University the 
1Maurine Pellman and Gordon P. Liddle, "A Program for the Problem 
Child," Phi Delta Kappan (January, 1959)> 253. 
p 
Morsley G. Giddings, "Science for the Disadvantaged," Teachers 
College Record, LXVII (March, 1966), 439. 
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resear cher became more interested in it and decided to perform an in¬ 
vestigation for possible solutions. 
Contribution to educational knowledge.—American education today 
is faced with the problem of providing educational opportunities for 
disadvantaged children to enable them to obtain an education comparable 
to that of other children in our society. School administrators and 
teachers--realizing the scope and implication of the problem and aware 
too, of the school's responsibility for developing both academic and 
citizenship skill, attitudes and values—are attempting to find ways to 
educate these children effectively. 
It has been noted that one reason why the disadvantaged student 
wants education relates to his great respect for physical science. 
Because of the scientific-technological dimension of our modern society 
and the respect tile disadvantaged students already have for science, 
science education holds a potential for motivating all youngsters in 
other academic areas as well as in science. 
It is hoped that this study will make the following contribution 
to educational knowledge: 
1. That the determination of science needs of disad¬ 
vantaged students will reveal genuine weaknesses existing 
in the present curriculum offerings. 
2. That the determination of the effect attitudes and values 
have on science needs of disadvantaged students will aid 
personnel in setting up science curriculum which are meaning¬ 
ful and beneficial. 
3. That this research on disadvantaged science students will 
stimulate further research in other settings to point out 
the relation of the affective to the cognitive domain in 
accordance with Bloom's Taxonomy of Educational Objectives. 
Statement of the problem.—The problem involved in this study was 
5 
to test the hypothesis that there is a relationship between attitudes 
and values and science needs of disadvantaged high school students. 
These two variables were selected because the researcher is a teacher 
of science in a disadvantaged high school. These students who live in, 
according to Oscar Lewis, "a culture of poverty" are greatly influenced 
by attitudes and values. 
Purpose of the study.—The main purpose of this study was to de¬ 
termine the relationship existing between attitudes and values as 
identified by the Tennessee Self-Concept Scale and science needs of 
disadvantaged high school students as measured by the Metropolitan 
Science Achievement Test. 
More specifically, this study included the following: 
1. The determination of science needs of disadvantaged high 
school students by administering the Metropolitan Science 
Achievement Test. 
2. The determination of attitudes and values as identified by 
the Tennessee Self-Concept Scale. 
3- The determination of the relation between attitudes and values 
and science needs according to grade level. 
4. The determination of the relation between attitudes and 
values and science needs according to sex. 
5. The determination of the relation between attitudes and values 
and science needs according to I.Q. 
Hypotheses tested were: 
1. There is a significant relationship between attitudes and 
values and science needs of disadvantaged high school 
students according to grade level. 
2. There is a significant relationship between attitudes and values 
and science needs of disadvantaged high school students ac¬ 
cording to sex. 
3. There is a significant relationship between attitudes and 
values and science needs of disadvantaged high school students 
according to I.Q. 
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Limitations of the study.—This study was limited to two hundred 
students who were taking or who had recently finished taking science 
courses at a large metropolitan high school which had been classified as 
a disadvantaged school. Fifty students each were selected from grades 
nine, ten, eleven, and twelve. 
Locale of the study.—This study was conducted at a large metro¬ 
politan high school which had been classified as a disadvantaged high 
school. The pupil population was 600. 
Definition of terms.—The terms used in this study were: 
1. I.Q. - Intelligence quotient as measured by the Otis Gamma 
Test of Mental Ability. High I.Q. scores ranging from 90- 
lléj low il.Q. scores ranging from 65-89. 
2. Disadvantaged - Children whose educational achievement is 
below the norm, or without special aid is likely to fall 
below that normally expected of children of their age and 
grade. 
3. Attitudes and values - Attitudes and values as identified 
by the Tennessee Self-Concent Scale are : 
1. Identity - What I am 
2. Self Satisfaction - How I accept myself 
3. Behavior - How I act. 
4. Self-Concept - A syndrome of attitudes and values that 
accompany one's awareness of himself as a person together 
with what he believes himself to be. 
5. High School Students - Students in grades nine, ten, eleven, 
and twelve. 
6. Science Needs - Identified by standard scores of students 
falling below the seventy percentile on the Metropolitan 
Science Achievement Test. 
Method of research.—The Descriptive-Survey Method was used for 
collecting data. Statistical techniques were employed for the treat¬ 
ment of data. 
Research procedures.—The procedural steps used in conducting this 
study are as follows: 
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1. An extensive survey of related literature. 
2. Administration of the Metropolitan Science Achievement 
Test to determine science needs of disadvantaged students. 
3. Administration of the Tennessee Self-Concept Scale to 
determine attitudes and values of disadvantaged students. 
4. Analyzing and interpreting data using the following 
statistical techniques: 
a. Measuresof central tendency 
b. Measures of variability 
c. Pearson’s r for correlation 
d. Chi square. 
5. Findings, conclusions, implications and recommendations 
completed the final thesis. 
Description of instruments and subjects.—The instruments and 
subjects used in this study were: 
1. The Metropolitan High School Science Tests yield two com¬ 
parable measures of achievements that can be used in 
appraising student progress. Test One, Scientific Concepts 
and Understandings, is in two parts. The first tests the 
students science vocabulary—understanding of scientific 
terms, their definitions, and their place in the various 
fields of science. The second measures comprehension of 
printed material of a scientific nature; in each of the 
several paragraphs the students must supply the correct 
word or phrase to complete the paragraph factually. The 
various paragraphs deal with concepts found to be repre¬ 
sentative, well-balanced sampling of basic scientific 
principles covered in high school science courses. Test 
Two, Science Information, Measures student mastery of 
factual information and ability to apply the generalizations 
and understandings commonly covered in the science program 
for grades 9-12. Content of each form closely approximates 
the distribution of content, believed to be representative 
of the curriculum offerings in the grades for which the 
test is designed. 
Content validity - The Metropolitan Tests attempt to 
measure those outcomes of instruction which, according to 
authoritative judgment and consensus of current practice, 
are the important goals of secondary instruction. To 
ascertain what these goals or outcomes are, subject by 
subject and grade by grade, the authors reviewed expert 
pronouncements concerning the goals of secondary education, 
current research on the nature of essential skills, repre¬ 
sentative courses of study, and several widely used textbooks 
8 
in the various branches. 
2. The Tennessee Self-Concept Scale consists of one hundred self- 
descriptive statements which the subject uses to portray his 
own picture of himself. The seale is self-administering for 
groups and can be used with subjects aged twelve and higher 
who read at least on the sixth grade level. It is also 
applicable to the whole range of psychological adjustment 
from healthy, well-adjusted people to psychotic patients. 
The counselling form of the test was used; positive scores were 
utilized from three categories - identity, self-satisfaction 
and behavior. 
Content validity - The purpose here has been to insure that 
the classification system used for the Row Scores and Column 
Scores is dependable. An item was retained in the scale only 
if there was unanimous agreement by the judges that it was 
classified correctly. Thus, it is assumed that the categories 
used in the Scale are logically meaningful and publicly com¬ 
municable . 
3. The subjects used in this study were ninth, tenth, eleventh, 
and twelfth grade Negro students enrolled in a large metro¬ 
politan disadvantaged high school. The subjects were both 
male and female students who were enrolled in science courses 
or who had recently completed science courses. These students 
resided in lower socio-economic neighborhoods. 
Survey of related literature.—Two seemingly unrelated areas of 
concern, science education and the disadvantaged population, are being 
1 
discussed now more than ever before. During the past decade infor¬ 
mation in the field of science has more than doubled itself. Our 
efficiency in science and technology is steadily improving. At the same 
time the disadvantaged population is increasing at a rapid pace. Although 
our knowledge in all areas, including that of the disadvantaged, has 
been expanding phenomenally, our knowledge about the disadvantaged has 
not kept pace with the rise in their number and with their impact on 
2 
contemporary society. The behavioral scientists, natural scientists 
^Giddings, op. cit., p. 436. 
2Ibid. 
9 
and casual observers do not know yet why many of the people in the 
"culture of poverty" act and respond in the manner in which they do."" 
Investigators do know that the disadvantaged child seems to value 
science because of a physical non-symbolic approach to life. They 
feel that scientific knowledge leads to control, a feeling that is more 
2 
practical and is a more realistic career aspiration. 
An extensive survey of related literature revealed that the 
number of studies relating to science for the disadvantaged student 
was surprisingly few; in each study surveyed there were statements 
concerning the need for further research in this area. 
In most of the studies a similar style or pattern was used in 
presenting the data. Three or four things, in particular, were discussed. 
Firstly, the disadvantaged were clearly defined or identified; secondly, 
reasons were given explaining why these students fail to achieve in 
science; and thirdly, teaching implications and curriculum choices were 
discussed. 
Identification of the Disadvantaged Student 
The term "disadvantaged", "educationally disadvantaged", "cul¬ 
turally deprived", "educationally deprived", "deprived," "-under¬ 
privileged", "lower-class", and "lower socio-economic group", are used 
interchangeably throughout most of the studies surveyed. A child is 
most likely to be educationally deprived if his family earns a combined 
income of less than $3,000 per year, if he is not white, particularly 
"""Oscar Lewis, La Vida (New York: Macmillan Company, 1966), p. 7. 
2Frank Riessman, The Culturally Deprived Child (New York and 
Evanston: Harper and Row Publishers, 1962), p. 13. 
10 
if he is a Negro and if he or his family is a newcomer to the inner city; 
these handicaps are more prevalent and more severe among boys than 
1 
among girls. 
Educationally deprived children are those children who have the 
greatest needs for special educational assistance in order that their 
level of educational attainment may be raised to that appropriate for 
children of their age. The educational!y deprived include children who 
are handicapped and children whose need for such special educational 
assistance is the result of poverty or cultural or linguistic isolation 
2 
from the community at large. 
Clearly not every child who fits into this classification is 
educationally deprived to the same degree or in the same way. As with 
any other group of young people, educationally deprived children differ 
3 
from one another. Each child is an individual with distinct charac¬ 
teristics. But when these children are considered as a group certain 
characteristics are discernible. Testimony printed in the Senate 
Hearing indicates what the characteristics and needs of educationally 
deprived children are likely to be. 
From the point of view of the teacher the characteristics of 
educationally deprived children are: 
Lack of response to conventional classroom approaches 
Inadequate performance in communication skills 
Socially unacceptable behavior 
biddings, op. cit., p. ^36. 
2U. S. Department of Health, Education, and Welfare, School 
Programs for Educationally Deprived Children (Washington, D. C. : U.S. 
Government Printing Office, 1965), p. 1. 
3u. S. Department of Health, Education, and Welfare, Guidelines: 
Special Programs for Educationally Deprived Children (Washington, D. C.: 
U. S. Government Printing Office, 1965), p. 22. 
11 
Indifference to responsibility 
Non-purposeful activity 
Physical defects and poor health habits 
Exaggerated importance of status symbol. 
Further study of the child revealed that: 
He is over age for his grade 
His school attendance is poor 
He has a high rate of failure 
He has a high dropout rate 
His aspiration level is low 
He is without kindergarten experience 
He has low achievement in reading and in arithmetic 
His participation in cultural activities is negligible 
His potential appears to exceed what test data show.1 
A quotation from Robert Weaver, the Administrator on Housing is 
valuable in characterizing the mainstream of the disadvantaged: 
Slums in American cities today house families which hold 
a wide range of values and evidence a variety of behavior 
patterns. Some are households with female heads and are 
stable nonetheless; others may be ungrammatical but adhere 
to high moral standards; still others evidence all the at¬ 
tributes of middle-class behavior and are dedicated to its 
values, if not recipients of its reward. All three groups 
have ambition and talent, but fight an uphill battle in 
maintaining respectability and achievement for themselves and 
their children... 
Weaver also characterizes the disorganized minority element in the 
following way: 
Certain elements now concentrated in the slums, however, 
present clear well-defined problems; they include the con¬ 
firmed middle-aged winos, the established prostitutes, the 
overt homosexuals, the hardened criminals, and the like, 
who either resist rehabilitation, or require long-term 
assistance if a most intensive type.„ They are multi-ethnic 
and constitute the real ’hard core. .3 
1U. S. Department of Health, Education, and Welfare, op. cit., p.22. 
2 
"Human Values of Urban Life," Proceedings of the Academy of 
Political Science (May, i960), pp. 33-34. 
3Ibid., p. 37. 
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Students who reside in these environments would possess multiple 
problems. They are despondent, restless, and in many instances, un¬ 
interested in school. Consequently, they to a large extent fail to 
achieve. 
Factors Contributing to Failure in Achievement 
About one half of the children from socially and economically 
deprived families in large cities have not developed by the third grade 
skills necessary for academic success-reading, writing, and arithmetic. 
Many of these children perform at one to two and one half years below 
their grade level, using State and National norms, on tests of basic 
academic achievement from the time they complete the first grade to 
1 
the time they drop out of school at the ninth or tenth grade level. 
Since the problem of reading has been recognized as one of the 
most important problems in education, extensive investigations have been 
made on vocabularies in textbooks to determine whether or not they are 
2 
too difficult for the pupil for whom the books were written. A 
recent investigation of science textbooks by Curtis and by Mallinson, 
Storm and Ma Hinson pointed out that the books are too difficult for 
average students. If the books are too difficult for average students, 
then the low ability students must become frustrated in their futile 
attempts to read science textbooks. 
■^Morsley G. Giddings, "Factors Related to Achievement in Junior 
High School Science Among Disadvantaged Ninth Graders in New York City" 
(unpublished Doctoral dissertation, Columbia University, 1965)j p. 27. 
2 
Arnold J. Moore, "Science Instruction Material for the Low 
Ability Junior High School Student," School Science and Mathematics, 
LXH (November, 1962), 556. 
13 
In order to overcome the difficulty of reading encountered in many 
science textbooks, students need specially prepared science instructional 
1 
materials. Many people have suggested that the same books be written 
at different levels of reading difficulty. Consequently, the same 
basic areas and content would be included but the manner of presen¬ 
tation and level of understanding required would be differentiated for 
2 
the different levels of student abilities. 
Another trait of the disadvantaged student which is a contributing 
factor to low achievement is a short attention span. It is possible 
to make provisions for this characteristic by varying the materials and 
learning activities as much as possible by making a concerted effort to 
relate the content and activities to previous experiences of the 
3 
children. 
A limited opportunity to observe natural phenomena has hindered 
the achievement of disadvantaged students in science. The opportunity 
to observe natural phenomena provides the child with stimulation ex¬ 
periences from which his education can develop. 
The child who has not seen a flower grow has missed one of 
nature * s beautiful offerings. A child who has not observed a beautiful 
landscape in the country has been denied the opportunity to enrich 
himself with what is around him; he will be stifled. The child who lives 
within the frameworks of a small urban village merely exists and is 
"Htoore, op. cit., p. 556. 
2Ibid., p. 557. 
^Curtis B. Stern, "What Can Science Contribute to the Education 
of all Children?," Science Teacher, LXVHI (November, 1965), 24. 
missing the full meaning of life.1 
Children who live in over-crowded ghettos of the city often lack 
the opportunity to develop the techniques needed to make careful ob¬ 
servations of natural phenomena. They need careful guidance to help 
them discover what there is in the world. Any help that is skillfully 
2 
given may help them understand the world that they live in. 
Disadvantaged science students have limited opportunities to 
actual!y perform experiments. It should be the aim of the science 
teacher to provide children with experiences which will allow them to 
discover facts and relationships. A child with scientific equipment at 
home can experiment constantly and actually test various hypotheses to 
3 
ascertain the correctness of his belief. 
Many children from disadvantaged homes do not have adequate 
facilities or opportunities to explore and discover for themselves 
either before or after they start school. They are more interested in 
free play than in satisfying their curiosity about their environment. 
Experimentation is not emphasized or encouraged in the home due to the 
4 
limited scientific background of the parent. 
Most parents of disadvantaged students are not able to answer 
science questions due to their limited scientific background. It is 
very important for children to develop questioning attitudes to succeed 
in science. A child needs to discover "why is this so?" or "how does 








it work?" The child is very fortunate if he has a parent who can 
assist him with a "Let's find out" attitude. Most parents of deprived 
children are not able to help along these lines. The child, in the 
final analysis, has to find out for himself with little or no parental 
guidance; but he needs help from, both, teachers and parents if he is 
to succeed in developing scientific concepts. Books and other re¬ 
source materials are needed in the homes of children; otherwise, they 
may be severely handicapped in acquiring scientific attitudes that lead 
to an understanding of the phenomena about them.1 
Researchers believe that attitudes and values affect achievement 
of disadvantaged students. The meager background that the poor environ¬ 
ment provides helps to account for the low level of aspiration of many 
2 
individuals who grow up in deprived areas. 
The underprivileged child displays little ambition too often, 
even after entering school, to get ahead. He does not respond to the 
kind of incentives that motivates other children toward the attainment 
of difficult goals. The application of pressure alone is not enough 
to motivate a pupil to work hard or to study well; he must be helped 
3 
to want to improve his status. 
Contemporary research in child growth and development has high¬ 
lighted the central significance of the individual's concept of 
himself. The way a person views himself is the way he will behave. 
■^Crow, op. cit.. p. 59. 
2Kavaraceus, op, cit., p. 37. 
3 
Crow, op. cit., p. 59. 
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If he sees himself as successful, as someone whom others like, as good- 
looking, then his behavior will reflect these views. If the person 
considers himself inadequate, as someone whom others probably won't 
like, as unattractive, then again his behavior will reflect the valuation. 
Children with adequate intellectual endowment may do poorly in school 
1 
because they perceive themselves as not able. 
As is generally recognized today, complex behavior patterns are 
learned. Persistent traits and modes of responses reflecting among 
other things an integration of interests, attitudes, capactities, and 
abilities become associated in a totality referred to as personality. 
Uniqueness is perceiving and responding gives meaning to individual 
personality.2 
The aggressively competitive and stratified American culture places 
value on personal achievement, independence, liberty, and power. The 
esteem in which the individual holds himself is directly proportionate 
to his feelings of mastery of circumstances, power over events, and 
prestige and acceptance among man. Such culture demands and established 
values have direct bearing on personality, being in fact, motivation 
3 
of behavior. 
The disadvantaged child needs continued opportunities to see 
4 
himself in a realistically positive light. Teachers should make 
every effort to fullfill the potentials of disadvantaged students; 
■Scvaraceus, op. cit., p. 38. 
2 
Anderson, op. cit., p. 57. 
3Ibid. 
4 
Kvaraceus. op. cit.. p. 57. . 
17 
they, too, have a place in society. 
Teaching Implications and Curriculum Choices 
Many studies have documented the generalization that disadvantaged 
children do not benefit from current school curriculum, at least as 
they are now taught in the schools. Many of the efforts to enrich and 
improve education of the disadvantaged, however, have not been founded 
on the facts and insights to be derived from carefully controlled and 
evaluated research studies. Many of them have been based on hunches 
and some of the plans and proposals have been formulated upon the "myth" 
of the lower class.^ 
"The first concern in a democratic society is for the human 
organism."2 This, subsequently, supports the need to establish science 
curriculum that are beneficial and meaningful for the disadvantaged 
students. 
It would appear that in the future the choice of curriculum con¬ 
tent- -knowledge, attitudes, and skills—ought to depend not solely on 
the state of knowledge, but on its service to our contemporary society 
and upon the degree of personal satisfaction it enables the learner 
to derive from intellectual stimulation.^ 
Because of the scientific technological dimensions of our modern 
society and the respect the disadvantaged already have for science, 
science education holds a potential for motivating all youngsters in 
Ï ’ 
Giddings, Teachers College Record. LXVII, 439. 
2 
Edward K. Weaver, A Philosophy for a Sound Science Education 
Program." Education. LXXX (September, i960), 25. 
3 
Moore, op. cit.. p. 556. 
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other academic areas as well as in science. This claim is based upon 
the following assumption: 
1. All youngsters should he exposed to the experiences and 
activities in science as early as possible. 
2. Science is timely and has a high interest value. 
3. Science can be used to enrich the whole range of school 
experiences. 
4. At the present time the science curriculum of elementary 
and secondary schools do not meet the needs and interests 
of disadvantaged students. 
5. These curriculum do not reflect for the school population 
in general and for the disadvantaged population in par¬ 
ticular, the scientific advances of the twentieth century. 
6. The field of science, with its wide variety of pratical 
experiences and activities, may be admirably adapted to the 
learning styles, interests, and abilities of youngsters 
who are disadvantaged. The many concrete activities and 
experiences in science are especially suited to his motoric 
style of learning. 
7. The disadvantaged are interested in science, but new ap¬ 
proaches, strategies, and curricular are needed to capture 
and hold their interest and imagination. 
In designing its program for educationally deprived children, the 
local educational agency must identify the special educational needs 
of these children and provide projects to meet these needs. The 
identification and understanding of these special needs require 
a knowledge of the children and their backgrounds in order to improve 
their conditions. 
The special educational needs of educationally deprived children 
vary, since children in this group vary as much as children in most 
large groups. But there are special educational needs which are 
1 
Giddings, Teachers College Record. LXVTI, 439. 
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common to these children, but are not common to other children. To meet 
these needs is the responsibility of curriculum specialists. 
Specifically, these educational needs include: 
1. Improved skills in reading, arithmetic, and in other 
academic areas. 
2. Knowledge concerning living in modern American society. 
3. Experimental backgrounds that will motivate learning. 
4. Speech in conformity with patterns of standard English. 
5. Heightened aspiration and motivation to realize their 
potential capacities and a willingness to initiate self- 
improvement . 
6. Understanding of the purposes of education. 
7. Teachers with understanding of the background and problems 
of these pupils.^ 
The teaching of science in American schools has been the focus 
of many changes in the past decade. A round of curriculum revisions on 
previously unprecedented scale has swept over the science courses of 
the high school in order to meet the needs of the students. More 
recently, the reform movement, well-financed and well-staffed with 
scientists and educators, has also undertaken the larger task of pro¬ 
viding new directions and new materials for the science programs of the 
2 
elementary and junior high schools. 
A major dilemma confronts us today in science education. This 
dilemma is not a new phenomenon in our time, but recent developments 
in science in the application of science through technology in our 
^Guidelines: Special Programs for Educationally Deprived Children, 
op. cit., p. 22. 
^Leopold F. Klopfer, "The Teaching and Learning of Science, 1991" 
Seventy-fifth Anniversary Lecture Series at the University of Chicago, 
1966, p. 1. 
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society and in the fold of education have exacebated the problem to a 
point where its resolution demands the most urgent attention. The 
dilemma which faces everyone concerned with the teaching of science at 
every level of education has its roots in the discrepancy in the goals 
of science education appropriate for different groups of learners. 
The only goals of science education appropriate for everyone in 
school and college—except the comparatively small number of students 
preparing for science and science-related professions—are those which 
will contribute to the individual's scientific literacy. Literacy 
in science is an essential requirement of every man and woman who hopes 
to function effectively as a citizen of society in the twentieth century. 
Literacy in science is necessary to enable the individual to make in- 
1 
telligent choices for his personal well-being. 
In conclusion, to fit the special learning needs of disadvantaged 
pupils a few basic significant science concepts should be emphasized 
in a school program. A "discovery approach" taught by laboratory tech¬ 
niques investigating these concepts is the preferred method. A review 
of health, nutrition, and disease as a basis for a science course would 
be repetitious and uninteresting. In order to hold the interest and 
attention of the educationally deprived child, the materials must be new, 
2 
exciting, and interesting. 
1 
KLopfer, op. cit., p. 3. 
2Lorenza Lisonbee, "Teaching Science to the Disadvantaged Pupil," 
Science Teacher, XXX (October, 1963), p. 18. 
CHAPTER II 
PRESENTATION, ANALYSIS AND INTERPRETATION OF DATA 
Introductory statement.—In this chapter the data of the study 
are presented and interpreted in an effort to formulate conclusions 
pertaining to the purposes proposed in Chapter I. The main purpose of 
this study was to determine the relationship existing between 
attitudes and values and science needs of disadvantaged high school 
students. The scores and statistics are presented in this thesis by 
the use of tables. 
Treatment and interpretation of data.—Six statistical techniques 
were employed in the treatment of data. They are: 
1. Mean - a measure of central tendency defined as being 
the sum of the measures divided by their number. 
2. Median - a measure of central tendency defined as being 
that point below which and above which fifty per cent of 
the cases fall. 
3. Range - a simple measure of the variation present in each 
group defined as being the difference between the highest 
and lowest measurement. 
4. Standard Deviation - a statistic used for describing 
variability within a distribution. 
5. Correlation Coefficient - a measure of the degree of re¬ 
lationship between two variables. Scatter diagrams, which 
are simple two-way frequency distributions or double¬ 
entry tables, were used in calculation. 
6. Chi Square - a statistical technique used to determine 
whether or not the frequencies observed in a sample depart 
significantly from expected frequencies. 
21 
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The Metropolitan Science Achievement Test was administered to 
two hundred students enrolled in a disadvantaged high school. Fifty 
students each were selected from grades nine, ten, eleven and twelve 
using a stratified random sampling technique. Students with standard 
scores below the seventieth percentile on Science Subtest I - Concepts 
and Understandings and on Science Subtest II - Information were 
classified as students with science needs. Only students with science 
needs were used in this study. 
The same two hundred students were administered the Tennessee Self- 
Concept Scale in order to determine their attitudes and values. Attitudes 
and values were identified in three categories. They are: 
1. Identity - What I am. 
2. Self-Satisfaction - How I accept myself. 
3. Behavior - How I act. 
I.Q. scores as measured by the Otis Gamma Mental Ability Scale 
were taken from the students permanent record cards. Students with 
I.Q.'s ranging from 65-89 were considered as students with low I.Q.'s. 
Students with I.Q.'s ranging from 90-116 were considered as students 
with high I.Q.'s. 
Upon examination of Tablel, page 23, it will be revealed that of 
the fifty ninth grade students tested, twenty-five were girls and twenty- 
five were boys. Twenty-four of the ninth grade girls had science 
needs in Concepts and Understandings. Eleven of the ninth grade girls 
had high I.Q.'s and 13 had low I.Q.'s. Twenty-two of the ninth grade 
boys had needs in Concepts and Understandings. Seven of the boys had 
high I.Q.'s and fifteen had low I.Q.'s. 
TABLE I 
GENERAL INFORMATION ON STUDENTS WITH SCIENCE NEEDS IN CONCEPTS AND UNDERSTANDINGS 
ACCORDING TO EACH VARIABLE 
Number of 
Students 
Tested Grade Level Sex 
Number of Students 
with Science Needs 
in Concepts and 
Understandings 
Number of Students 




Needs with Low 
I.Q.'s 
25 9 Female 24 11 13 
25 9 Male 22 7 15 
25 10 Female 19 9 10 
25 10 Male 20 6 14 
25 11 Female 25 9 16 
25 11 Male 22 5 17 
25 12 Female 21 8 13 
25 12 Male 16 5 11 
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Table 1 further revealed that twenty-five tenth grade girls and 
twenty-five tenth grade boys were tested. Nineteen tenth grade girls 
had science needs in Concepts and Uniterstandings. Nine of the tenth 
grade girls had high I.Q.'s and ten had low I.Q.'s. Twenty tenth grade 
boys had science needs in Concepts and Understandings. Six of the 
tenth grade boys had high I.Q.'s and 14 had low I.Q.'s. 
Upon further examination, it is shown that twenty-five eleventh 
grade boys were tested for science needs. All twenty-five of the 
eleventh grade girls had science needs in Concepts and Understandings. 
Nine of the eleventh grade girls had high I.Q.'s and 16 had low I.Q.'s. 
Twenty-two of the eleventh grade boys had science needs in Concepts and 
Understandings. Five of the boys had high I.Q.'s and 17 had low I.Q.'s. 
Upon analyzing the twelfth grade students it is seen that twenty- 
five twelfth grade girls and twenty-five twelfth grade boys were tested 
for science needs. Twenty-one of the twelfth grade girls had science 
needs in Concepts and Understandings. Eight of the girls had high I.Q.'s 
and 13 had low I.Q.'s. Sixteen of the boys had science needs in Concepts 
and Understandings. Five of the boys had high I.Q.'s and 11 had low I.Q.'s. 
Table 2, page 25, reveals that there were twenty-four ninth grade 
girls and twenty-two ninth grade boys with science needs in Information. 
Eleven of the ninth grade girls had high I.Q.'s and 13 had low I.Q.'s 
Seven of the ninth grade boys had high I.Q.'s and 15 had low I.Q.'s 
Table 2 further reveals that there were twenty tenth grade girls 
and twenty-three tenth grade boys with science needs in Inforamtion. 
Nine of the tenth grade girls had high I.Q.'s and 11 had low I.Q.'s. 
Nine of the boys had high I.Q.'s and fourteen of the boys had low I.Q.'s. 
TABLE 2 
GENERAL INFORMATION ON STUDENTS WITH SCIENCE NEEDS IN INFORMATION 
ACCORDING TO EACH VARIABLE 
Number of 
Students 
Tested Grade Level Sex 
Number of Students 
with Science Needs 
in Information 
Number of Students 
with Needs with 
High I.Q.'s 
Number of Students 
with Needs with 
Low I.Q.1s 
25 9 Female 24 11 13 
25 9 Male 22 7 15 
25 10 Female 20 9 11 
25 10 Male 23 9 14 
25 11 Female 25 9 16 
25 11 Male 22 5 17 
25 12 Female 22 8 14 
25 12 Male 15 4 11 
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Upon further examination of Table 2 it is seen that there were 
twenty-five eleventh grade girls and twenty-two eleventh grade boys 
with science needs in Information. Nine of the eleventh grade girls 
had high I.Q.'s and sixteen had low I.Q.'s. Five of the eleventh grade 
boys had high I.Q.'s and seventeen had low I.Q.'s. 
Upon analyzing the twelfth grade students it is revealed that 
there are twenty-two twelfth grade girls and fifteen twelfth grade boys 
with science needs in Information. Eight of the twelfth grade girls 
had high I.Q.'s and fourteen had low I.Q.'s. Four of the twelfth 
grade boys had high I.Q.'s and eleven had low I.Q.'s. 
The following conclusions were drawn from Tables 1 and 2: 
1. That the twelfth grade students had fewer science needs 
than the ninth, tenth and eleventh grade students. 
2. That there are more females with science needs in both 
Concepts and Understandings and Information than males. 
3. That there are more students with low I.Q.'s who have 
science needs than there are students with high I.Q.'s. 
Tables 3-18 are Frequency Distribution Tables of Raw Scores 
and Statistical Measures of Central Tendency and Variability on Sub¬ 
tests of the Metropolitan Science Achievement Test for Grade. Sex 
and I.Q. Grade, Sex and I. Q. were the variables used in this study. 
The purpose of these tables is to show the performance of each group 
on the science subtests; these subtests were used to determine the 
science needs of the disadvantaged students in this study. 
Table 3, page 27, was constructed to show the frequency dis¬ 
tribution of raw scores and statistical measures of central tendency 
and variability on the Metropolitan Science Ach-jevement Subtest I 
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TABLE 3 
FREQUENCY DISTRIBUTION OF RAW SCORES AND STATISTICAL 
MEASURES OF CENTRAL TENDENCY AND VARIABILITY ON 
THE METROPOLITAN SCIENCE ACHIEVEMENT SUBTEST 
I - CONCEPTS AND UNDERSTANDINGS - FOR 
NINTH GRADE STUDENTS 
Scores from Subtest Frequencies Percentages 
51-53 3 7 
48-50 0 0 
45-47 0 0 
42-44 5 11 
39-41 3 7 
36-38 4 9 
33-35 9 19 
30-23 6 13 
27-29 4 9 
24-26 4 9 
21-23 1 2 
18-20 5 11 
15-17 0 0 









Concepts and Understandings - for the ninth grade students. Percentages 
were calculated for each frequency in the subtest. The highest number 
of frequencies scored between 33-35. The numerical concentration was 
nine and the percentage concentration was nineteen. The mean per¬ 
formance of the group was 31.6 with a median of 32.8, a range of 40 and 
a standard deviation of 7.0. The number used for this group was forty- 
six. 
Table 4, page 29, was constructed to show the frequency distri¬ 
bution of raw scores and statistical measures of central tendency and 
variability on the Metropolitan Science Achievement Subtest II - In¬ 
formation - for ninth grade students. Percentages were calculated for 
each frequency in the subtest. The highest number of frequencies scored 
between 30-34 with a numerical concentration of 9 and a percentage 
concentration of 19. The mean performance of the group was 25.4 with 
a median of 25.7, a range of 50 and a standard deviation of 13.3. The 
number used was 46. 
It can be concluded from Tables 3 and 4 that the ninth grade 
students performed better on science subtest I than on II. This 
conclusion is based on numerical concentration and percentage concen¬ 
tration of frequencies and the statistical measures employed. 
Table 5, page 30, shows the frequency distribution of raw scores 
and statistical measures of central tendency and variability on the 
Metropolitan Science Achievement Subtest I - Concepts and Understandings- 
for tenth grade students. Percentages were calculated for each fre¬ 
quency on the subtest. The greatest number of frequencies scored between 
45-49 with a numerical concentration of 23. The mean performance was 
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TABLE 4 
FREQUENCY DISTRIBUTION OF RAW SCORES AND STATISTICAL 
MEASURES OF CENTRAL TENDENCY AND VARIABILITY ON 
THE METROPOLITAN SCIENCE ACHIEVEMENT SUBTEST- 
II - INFORMATION - FOR NINTH GRADE 
STUDENTS 
Scores from Subtest Frequencies Percentages 
50-54 0 0 
45-49 3 7 
40-44 4 9 
35-39 4 9 
30-34 9 19 
25-29 4 9 
20-24 5 11 
15-19 7 15 
10-14 1 2 
5- 9 2 4 








FREQUENCY DISTRIBUTION OF RAW SCORES AND STATISTICAL 
MEASURES OF CENTRAL TENDENCY AND VARIABILITY ON 
THE METROPOLITAN SCIENCE ACHIEVEMENT SUBTEST 
I - CONCEPTS AND UNDERSTANDINGS FOR TENTH 
GRADE STUDENTS 
Scores from Subtest Frequencies Percentages 
60-64 6 15, 
55-59 6 15 
50-54 7 18 
45-49 9 23 
40-44 6 15 
35-39 2 5 
30-34 1 3 
25-29 0 0 
20-24 1 3 
15-19 0 0 




Standard Deviation 10.5 
Number 39 
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48.3; the median was 49.2 with a range of 48 and a standard deviation 
of 10.5. The number used was 39. 
Table 6, page 32, shows the frequency distribution of raw scores 
and statistical measures of central tendency and variability on the 
Metropolitan Science Achievement Subtest II - Information - for tenth 
grade students. Percentages were calculated for each frequency on the 
subtest. The greatest number of frequencies scored between 0-4 with 
a numerical concentration of 8 and a percentage concentration of 18. 
The mean performance was 25.5; the median was 33.2 with a range of 56 
and a standard deviation of 15.6. The number used was 43. 
It can be concluded from Tables 5 and 6 that the tenth grade 
students performed-better on subtest I than on subtest II. These 
conclusions are based on the numerical concentration of frequencies, 
the percentage concentration of frequencies and upon the statistical 
measures used. 
Table 7, page 33, reveals the frequency distribution of raw scores 
and statistical measures of central tendency and variability on the 
Metropolitan Science Achievement Subtest I - Concepts and Under¬ 
standings - for eleventh grade students. For each frequency dis¬ 
tribution a percentage was calculated. The highest number of scores 
fell between 40-44. The numerical concentration was 13 and the per¬ 
centage concentration was 28. The mean for the group was 42.7; the 
median was 42.8; the range was 51 and the standard deviation was 10.1. 
The number of students was 47. 
Table 8, page 34, reveals the frequency distribution of raw scores 
and statistical measures of central tendency and variability on the 
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TABLE 6 
FREQUENCY DISTRIBUTION OF RAM SCORES AND STATISTICAL 
MEASURES OF CENTRAL TENDENCY AND VARIABILITY OF 
THE METROPOLITAN SCIENCE ACHIEVEMENT SUBTEST_ 
II - INFORMATION - FOR TENTH GRADE STUDENTS 
Scores from Subtest Frequencies Percentages 
55-59 1 2 
50-54 3 7 
45-49 5 12 
40-44 3 7 
35-39 3 7 
30-34 3 7 
25-29 4 9 
20-24 3 7 
15-19 5 12 
10-14 3 7 
5- 9 2 5 








FREQUENCY DISTRIBUTION OF RAW SCORES AND STATISTICAL MEASURES 
OF CENTRAL TENDENCY AND VARIABILITY ON THE METROPOLITAN 
SCIENCE ACHIEVEMENT SUBTEST I - CONCEPTS AND 
UNDERSTANDINGS - FOR ELEVENTH GRADE 
STUDENTS 
Scroess from Subtest Frequency Percentages 
65-69 m 1 2 
60-64 5 10 
55-59 4 9 
50-54 3 6 
45-49 6 13 
40-44 13 28 
35-39 4 9 
30-34 4 9 
25-29 1 2 
20-24 3 6 








FREQUENCY DISTRIBUTION OF RAW SCORES AND STATISTICAL 
MEASURES OF CENTRAL TENDENCY AND VARIABILITY ON 
THE METROPOLITAN SCIENCE ACHIEVEMENT SUBTEST 
II - INFORMATION - FOR ELEVENTH GRADE 
STUDENTS 
Scores from Subtest Frequencies Percentages 
55-59 1 2 
50-54 1 2 
45-49 3 6 
40-44 8 17 
35-39 5 10 
30-34 13 28 
25-29 2 4 
20-24 0 0 
15-19 1 2 
10-14 2 4 
5- 9 3 6 




Standard Deviation 15.8 
47 Number 
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Metropolitan Science Achievement Subtest II - Information - for 
eleventh grade students. Percentages were calculated for each fre¬ 
quency. The highest number of scores fell between 30-34 with a 
numerical concentration of 13 and a percentage concentration of 28. 
The mean was 33.1; the median was 32.4; the range was 57 and the 
standard deviation was 15.8. The number of students used was 47. 
It can be concluded from Tables 7 and 8 that the eleventh grade 
students performed better on subtest I than on subtest II. All of 
the techniques used support this conclusion. 
Table 9, page 36, is showing the frequency distribution of raw 
scores and statistical measures of central tendency and variability 
on the Metropolitan Science Achievement Subtest I - Concepts and 
Understandings - for twelfth grade students with percentages of fre¬ 
quencies. The highest number of frequencies were found between 
50-59 with a percentage concentration of 16 and a numerical concen¬ 
tration of 6. The mean of the group was 48.9, the median 50.3, 
range 54, standard deviation 10.1 and the number was 37. 
Table 10, page 37, reports the frequency distribution of raw scores 
and statistical measures of central tendency and variability on the 
Metropolitan Science Achievement Subtest II - Information - for the 
twelfth grade students with percentages of frequencies. The highest 
number of frequencies fell between 55-59. The numerical concentration 
was 8; the percentage concentration was 21. The mean was 36.0, median 
34.5, range 61, standard deviation 11.0 and the number used was 37. 
From Tables 9 and 10 it is seen that the overall performance was 
better on subtest I than on subtest II, using the mean and median as 
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TABLE 9 
FREQUENCY DISTRIBUTION OF RAW SCORES AND STATISTICAL 
MEASURES OF CENTRAL TENDENCY AND VARIABILITY ON THE 
METROPOLITAN SCIENCE ACHIEVEMENT SUBTEST I - 
CONCEPTS AND UNDERSTANDINGS - FOR TWELFTH 
GRADE STUDENTS 
Scores from Subtest Frequencies Percentages 
65-69 2 6 
60-64 5 14 
55-59 6 16 
50-54 6 16 
45-49 4 11 
40-44 5 14 
35-39 3 8 
30-34 4 11 
25-29 1 3 
20-24 0 0 








FREQUENCY DISTRIBUTION OF RAW SCORES AND STATISTICAL 
MEASURES OF CENTRAL TENDENCY AND VARIABILITY ON 
THE METROPOLITAN SCIENCE ACHIEVEMENT SUB¬ 
TEST II - INFORMATION - FOR TWELFTH 
GRADE STUDENTS 
Scores from Subtest Frequencies Percentages 
60-64 1 3 
55-59 8 21 
50-54 5 14 
45-49 4 11 
40-44 2 6 
35-39 0 0 
30-34 5 14 
25-29 1 3 
20-24 0 0 
15-19 2 6 
10-14 2 6 
5- 9 1 3 




Standard Deviation 11.0 
Number 37 
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measures. But the numerical and percentage concentrations of 
frequencies were found in a higher score range on subtest II. 
Table 11, page 39, shows the frequency distribution of raw scores 
and statistical measures of central tendency and variability on the 
Metropolitan Science Achievement Subtest I - Concepts and Under- 
standings - for females with calculated percentages of frequencies. 
The highest number of frequencies fell between 0-4 with a numerical 
concentration of 15 and a percentage concentration of 18. The mean 
performance was 27, median 23, range 61, standard deviation 10.3, 
and the number used was 89. 
Table 12, page 40, shows the frequency distribution of raw scores 
and statistical measures of central tendency and variability on the 
Metropolitan Science Achievement Subtest II - Information - for 
females. Percentages were calculated for each frequency. The highest 
number of frequencies were found between 0-4 and 30-34. The numerical 
concentration was 15 and the percentage concentration was 16. The 
mean performance was 28*5; the median was 30.3; range 64, standard 
deviation 11.2 with a number of 91 females. 
Tables 11 and 12 show that the females collectively performed 
better on subtest II than on subtest I. All of the measures used 
verify this conclusion. 
Table 13, page 41, is concerned with the frequency distribution of 
raw scores and statistical measures of central tendency and variability 
on the Metropolitan Science Achievement Subtest I - Concepts and 
Understandings - for males with calculated percentages of frequencies. 
There were 80 males with science needs on subtest I. The highest 
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TABLE 11 
FREQUENCY DISTRIBUTION OF RAW SCORES AND STATISTICAL 
MEASURES OF CENTRAL TENDENCY AND VARIABILITY ON 
THE METROPOLITAN SCIENCE ACHIEVEMENT SUBTEST 
I - CONCEPTS AND UNDERSTANDINGS - FOR 
FEMALES 
Scores from Subtest Frequencies Percentages 
65-69 1 1 
60-64 5 6 
55-59 2 2 
50-54 6 7 
45-49 4 4 
40-44 3 3 
35-39 7 8 
30-34 8 9 
25-29 8 9 
20-24 6 7 
15-19 11 12 
10-14 11 12 
5- 9 2 2 








FREQUENCY DISTRIBUTION OF RAW SCORES AND STATISTICAL 
MEASURES OF CENTRAL TENDENCY AND VARIABILITY ON 
THE METROPOLITAN SCIENCE ACHIEVEMENT SUBTEST 
II - INFORMATION - FOR FEMALES 
Scores from Subtest Frequencies Percentages 
60-64 1 1 
55-59 7 8 
50-54 5 6 
45-49 6 7 
40-44 7 8 
35-39 7 8 
30-34 15 16 
25-29 6 7 
20-24 7 8 
15-19 8 9 
10-14 2 2 
5- 9 5 6 








FREQUENCY DISTRIBUTION OF RAW SCORES AND STATISTICAL 
MEASURES OF CENTRAL TENDENCY AND VARIABILITY ON 
THE METROPOLITAN SCIENCE ACHIEVEMENT SUBTEST 
I - CONCEPTS AND UNDERSTANDINGS - FOR 
MALES 
Scores from Subtest Frequencies Percentages 
65-59 4 5 
60-64 8 10 
55-59 8 10 
50-54 9 11 
45-49 7 9 
40-44 12 15 
35-39 10 12 
30-34 11 14 
25-29 7 9 
20-24 2 3 
15-19 1 1 




Standard Deviation 10.1 
80 Number 
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number of scores fell between 40-44 with a numerical concentration of 
12 and a percentage concentration of 15. The mean was 43.8, median 
44.5, range 56 and the standard deviation was 10.1. 
Table 14, page 43, concerned itself with the frequency distri¬ 
bution of raw scores and statistical measures of central tendency 
and variability on the Metropolitan Science Achievement Subtest II - 
Information - for males. Percentages were calculated for all of the 
frequency distributions. The highest number of frequencies are found 
between 30-34. The numerical concentration was 15 and the percentage 
concentration was 18. The mean was 27.6, median 30.8, range 60 and 
the standard deviation 10.2. There were 82 males with science needs. 
It can be concluded from Tables 13 and 14 that the males had 
fewer science needs on subtest I than on subtest II. All of the 
measures used support this conclusion. 
Table 15, page 44, is reporting the frequency distribution of 
raw scores and statistical measures of central tendency and 
variability on the Metropolitan Science Achievement Subtest I - 
Concepts and Understandings - for students with low I.Q.'s. Per¬ 
centages were calculated for each frequency. The highest number of 
frequencies fell between 40-44. The numerical concentration was 20 
and the percentage concentration was 20. There were 109 students 
who fell in this category. The mean performance of the group was 
38.0, median 38.9, range 65 and the standard deviation was 11.8. 
Table 16, page 45, is reporting the frequency distribution of raw 
scores and statistical measures of central tendency and variability 
on the Metropolitan Science Achievement Subtest II - Information - 
43 
TABLE 14 
FREQUENCY DISTRIBUTION OF RAW SCORES AND STATISTICAL 
MEASURES OF CENTRAL TENDENCY AND VARIABILITY ON 
THE METROPOLITAN SCIENCE ACHIEVEMENT SUBTEST 
II - INFORMATION - for MALES 
Scores from Subtest Frequencies Percentages 
55-59 2 2 
50-54 4 5 
45-49 9 11 
40-44 10 12 
35-39 5 6 
30-34 15 18 
25-29 6 7 
20-24 2 2 
15-19 6 7 
10-14 6 7 
5- 9 3 4 
i 
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FREQUENCY DISTRIBUTION OF RAW SCORES AND STATISTICAL 
MEASURES OF CENTRAL TENDENCY AND VARIABILITY ON 
THE METROPOLITAN SCIENCE ACHIEVEMENT SUBTEST 
I - CONCEPTS AND UNDERSTANDINGS - FOR 
STUDENTS WITH LOW I.Q.*S 
Scores from Subtest Frequencies Percentages 
65-59 2 1 
60-64 2 1 
55-59 9 9 
50-54 9 9 
45-49 10 9 
40-44 22 20 
35-39 15 14 
30-34 16 16 
25-29 9 9 
20-24 6 5 
15-19 6 5 








FREQUENCY DISTRIBUTION OF RAW SCORES AND STATISTICAL 
MEASURES OF CENTRAL TENDENCY AND VARIABILITY ON 
THE METROPOLITAN SCIENCE ACHIEVEMENT SUBTEST 
II - INFORMATION - FOR STUDENTS WITH LOW 
I.Q. 'S 
Scores from Subtest Frequencies Percentages 
55-59 4 3 
50-54 4 3 
45-49 6 5 
40-44 13 12 
35-39 8 7 
30-34 21 20 
25-29 6 5 
20-24 5 4 
15-19 12 11 
10-14 6 5 









Standard Deviation 12.0 
Number 111 
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for students with low l.Q.'s. Percentages were calculated for each 
frequency. The highest number of frequencies are found between 30-34 
with a numerical concentration of 21 and a percentage concentration 
of 20. The mean was 25.5, median 30.8, range 61, standard deviation 
12.0 and the number with science needs was 111. 
It can be concluded from Tables 15 and 16 that the students who 
had science needs with low l.Q.'s performed better on subtest I than 
on subtest II. All of the techniques used support this conclusion. 
Table 17, page 47, is showing the frequency distribution of raw 
scores and statistical measures of central tendency and variability 
on the Metropolitan Science Achievement Subtest I - Concepts and 
Understandings - for students with high l.Q.'s. Percentages were 
calculated for each frequency. The highest number of frequencies scored 
between 40-44 with a numerical concentration of 11 and a percentage 
concentration of 19. The mean was 47.0; the median 47.0, range 48, stan¬ 
dard deviation 9.3 and the number with needs was 60. 
Table 18, page 48, is showing the frequency distribution of raw 
scores and statistical measures of central tendency and variability on 
the Metropolitan Science Achievement Subtest II - Information - for 
students with high l.Q.'s. Percentages were calculated for each fre¬ 
quency. The highest number of frequencies scored between 30-34 with a 
numerical concentration of 10 and a percentage concentration of 16. The 
mean was 38.0, median 40.0, range 61, and the standard deviation was 12.7. 
The number with science needs was 62. 
It can be concluded from Tables 17 and 18 that there are more 
students with science needs with high l.Q.'s on subtest II. The students 
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TABLE 17 
FREQUENCY DISTRIBUTION OF RAH SCORES AND STATISTICAL 
MEASURES OF CENTRAL TENDENCY AND VARIABILITY ON 
THE METROPOLITAN SCIENCE ACHIEVEMENT SUBTEST 
I - CONCEPTS AND UNDERSTANDINGS - FOR 
STUDENTS WITH HIGH I.Q.'S 
: i ! m -, : : : * . ; i ; •• > ; -v_ ; i ; * i i i . ' 
Scores from Subtest Frequencies Percentages 
65-69 5 8 
60-64 10 17 
55-59 4 6 
50-54 8 15 
45-49 4 6 
40-44 11 19 
35-39 6 11 
30-34 4 6 
25-29 3 5 
20-24 2 2 








FREQUENCY DISTRIBUTION OF RAW SCORES AND STATISTICAL 
MEASURES OF CENTRAL TENDENCY AND VARIABILITY ON 
THE METROPOLITAN SCIENCE ACHIEVEMENT SUBTEST 
II - INFORMATION - FOR STUDENTS WITH HIGH 
I.Q.'S 
Scores from Subtest Frequencies Percentages 
60-64 2 3 
55-59 9 15 
50-54 4 7 
45-49 10 16 
40-44 6 9 
35-39 4 7 
30-34 10 16 
25-29 3 5 
20-24 2 3 
15-19 3 5 
10-14 2 3 
5- 9 2 3 




Standard Deviation 12.7 
62 Number 
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performed better on science subtest I than on subtest II. The numerical 
concentration and percentage concentration of frequencies support this 
conclusion. 
The Tennessee Self-Concept Scale was administered to the same two 
hundred students who took the Metropolitan Science Achievement Test 
in order to identify their attitudes and values. Attitudes and values 
were studied only for students who had science needs. 
Scores for attitudes and values were obtained from three categories 
of the test. They were: 
1. Identity - What I am 
2. Self-Satisfaction - How I accept myself. 
3. Behavior - How I act. 
Scorewise these categories were weighted differently with the 
highest weight given to self-satisfaction, second highest to behavior 
and least highest to identity. Summation of the scores from each cate¬ 
gory gave a total positive score. 
The total positive score reflected the overall level of self¬ 
esteem. Persons with high scores (60-74) tend to like themselves, feel 
that they are persons of value and worth, have confidence in themselves, 
and act accordingly. People with low scores (35-59) are doubtful about 
their own worth; see themselves as undesirable; often feel anxious, 
depressed; and unhappy and have little faith or confidence in themselves 
Extremely high scbres (above 75) and extremely low scores (below 33) 
are deviants and are usually found only in disturbed individuals. 
Tables 19 and 20 are concerned with levels of self-esteem derived 
from total positive scores on the Tennessee Self-Concept Scale according 
50 
to grade, sex and I.Q. for science subtest I and science subtest II. 
According to Table 19, page 51, there were three ninth grade 
students with a high level of self-esteem, twenty-nine with a low level, 
none with an extremely high level and fourteen students with an ex¬ 
tremely low level of self-esteem. There were no tenth grade students 
with a high level of self-esteem, twenty-nine with a low level, one 
with an extremely high level and nine with an extremely low level of 
self-esteem. There were eight eleventh grade students with a high level 
of self-esteem, thirty-one with a low level, one with an extremely 
high level and seven with an extremely low level of self-esteem. There 
were tw© twelfth grade students with a high level of self-esteem, 
thirty students with a low level, no students with an extremely high 
level and five students with an extremely low level of self-esteem. 
According to sex, there were five females with a high level of self¬ 
esteem, sixty-four with a low level, one with an extremely high level 
and nineteen with an extremely low level of self-esteem. There were 
eight males with a high level of self-esteem, fifty-five with a low 
level, one with an extremely high level and sixteen with an extremely 
low level of self-esteem. 
According to I.Q., there were eight students with low I.Q.'s who 
had a high level of self-esteem, seventy-seven with a low level, two 
with an extremely high level, and twenty-two with an extremely low 
level of self-esteem. There were five students with high I.Q.'s who had a 
high level of self-esteem, forty-two with a low level, none with an 




LEVELS OF SELF-ESTEEM DERIVED FROM TOTAL POSITIVE SCORES 
ON THE TENNESSEE SELF CONCEPT SCALE FOR STUDENTS WITH 
SCIENCE NEEDS IN CONCEPTS AND UNDERSTANDINGS 
ACCORDING TO GRADE, SEX AND I.Q. 
Deviants 
Number of Number of Number of Number of 
Variables Students Students Students Students 
with High with Low with Extrer with Extre- 
Scores Scores mely High tremely Low 
Scores Scores 
Ninth Grade 
Students 3 29 0 14 
Tenth Grade 
Students 0 29 1 9 
Eleventh Grade 
Students 8 31 1 7 
Twelfth Grade 
Students 2 30 0 5 
Females 5 64 1 19 
Males 8 55 1 16 
Students with 
Low I.Q.is 8 77 2 22 
Students with 
High I.Q.'s 5 42 0 13 
There are reported in Table 20, page 52, three ninth grade students 
with a high level of self-esteem, twenty-nine with a low level, none with 
an extremely high level and fourteen with an extremely low level of self¬ 
esteem. There were no tenth grade students with a high level of 
TABLE 20 
LEVELS OF SELF-ESTEEM DERIVED FROM TOTAL POSITIVE SCORES ON THE 
TENNESSEE SELF CONCEPT SCALE FOR STUDENTS WITH SCIENCE 
NEEDS IN INFORMATION ACCORDING TO GRADE, SEX AND 
I.Q. 
Number of Students Number of Students Deviants 
with with Number of Students Number of 
Variables High Scores Low Scores with Extremely Students with 
High Scores Extremely Low 
Scores 
Ninth Grade Students 3 29 0 14 
Tenth Grade Students 0 32 1 10 
Eleventh Grade Students 8 31 1 7 
Twelfth Grade Students 2 30 0 5 
Females 5 65 1 20 
Males 8 57 1 16 
Students with Low I.Q.'s 8 79 2 22 
Students with High I.Q.'s 5 44 0 13 
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level of self-esteem, thirty-two with a low level, one with an ex¬ 
tremely high level and ten with an extremely low level of self-esteem. 
There were eight eleventh grade students with a high level of self¬ 
esteem, thirty-one with a low level, one with an extremely high level 
and seven with an extremely low level of self-esteem. There were two 
twelfth grade students with a high level of self-esteem, thirty with 
a low level, none with an extremely high level and five with an ex¬ 
tremely low level of self-esteem. 
According to sex there were five females with a high level of 
self-esteem, sixty-five with a low level, one with an extremely high 
level and twenty with an extremely low level of self-esteem. There were 
eight males with a high level of self-esteem, fifty-seven with a low 
level, one with an extremely high level and sixteen with an extremely 
low level of self-esteem. 
According to I.Q. there were eight students with low I.Q.'s who 
had a high level of self-esteem, seventy-nine with a low level, two 
with an extremely high level, and twenty-two with an extremely low 
level of self-esteem. There were five students with high I.Q.'s who 
had a high level of self-esteem, forty-four with a low level, none 
with an extremely high level and thirteen with an extremely low level 
of self-esteem. 
The following conclusions can be drawn from Tables 19 and 20: 
1. Proportionately, there were more eleventh grade students 
with a high level of self-esteem than the students 
in the other grades. 
2 . Proportionately, there were more twelfth grade students 
with a low level of self-esteem than the students in 
the other grades. 
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3. Proportionately, there were more ninth grade deviants 
than deviants in the other grades. 
4. Proportionately, there were more males than females with 
a high level of self-esteem. 
5. Proportionately, there were more females than males with 
a low level of self-esteem. 
6. Proportionately, there were more male deviants than 
female deviants. 
7. Proportionately, there were more students who had high 
I.Q.'s than students with low I.Q.'s with a high level 
of self-esteem. 
8. Proportionately, there were more students who had low 
I.Q.'s than students with high I.Q.'s with a low level 
of self-esteem. 
9. Proportionately, there were more students who were deviants 
with high I.Q.'s than with low I.Q.'s. 
Table 21 - 24 are reporting coefficients of correlation between 
the two science subtests (Concepts and understandings and Information) 
and the three aspects of attitudes and values (Identity, Self- 
Satisfaction and Behavior) for each variable (grade, sex and I.Q.) used 
in this study. Coefficients of correlation are considered sig¬ 
nificant from the .05 level of confidence upward in this study. 
Table 21, page 55, is reporting the coefficients of correlation 
between the science subtests and the aspects of attitudes and values 
for ninth and tenth grade students. This table reports a significant 
relationship between Concepts and Understandings and Self-Satisfaction 
at the .01 level of confidence for ninth grade students. It is also 
seen that there is a significant relationship between Concepts and 
Understandings and Behavior at the .05 level of confidence for tenth 
grade students. The other ten coefficients of correlation were not 
TABLE 21 
COEFFICIENT OF CORRELATION BETWEEN THE SCIENCE SUBTESTS AND THE ASPECTS 











Concepts and Understandings Identity 9 .13 Not Significant 
Information Identity 9 .09 Not Significant 
Concepts and Understandings Self-Satisfaction 9 .42 Significant at .01 
Information Self-Satisfaction 9 .27 Not Significant 
Concepts and Understandings Behavior 9 .17 Not Significant 
Information Be havior 9 .06 Not Significant 
Concepts and Understandings Identity 10 .27 Not Significant 
Information Identity 10 .16 Not Significant 
Concepts and Understandings Self-Satisfaction 10 .19 Not Significant 
Information Self-Satisfaction 10 .08 Not Significant 
Concepts and Understandings Behavior 10 .29 Significant at .05 
Information Behavior 10 .04 Not Sienificant 
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significant in this study. 
Table 22, page 57, is revealing the coefficients of correlation 
between the science subtests and the aspects of attitudes and values 
for eleventh grade and twelfth grade students. This table reveals 
a significant relationship between Concepts and Understandings and 
Self-Satisfaction for eleventh grade students at the .05 level of 
confidence. The table further reveals a significant relationship 
between Concepts and Understandings and Behavior at the .05 level 
of confidence. The other ten coefficients of correlation were not 
significant. 
Table 23, page 58, is showing the coefficients of correlation 
between the science subtests and the aspects of attitudes and values 
for females and males. There is a significant relationship between 
Concepts and Understandings and Self-Satisfaction for males at the 
.05 level of confidence. The other eleven coefficients of correlation 
were not significant. 
Table 24, page 59, is showing the coefficients of correlation 
between the science subtest and the aspects of attitudes and values 
for students with low I.Q.'s. The twelve coefficients of correlation 
were not significant. 
The following conclusions can be drawn from Tables 21-24: 
1. There were more significant relationships between 
Concepts and Understandings and Self-Satisfaction than 
any other factors correlated. 
2. More significant relationships were found on grade level eleven 
than on the other grades used. 
3. A significant relationship was found for males but not 
females. 
TABLE 22 
COEFFICIENT OF CORRELATION BETWEEN THE SCIENCE SUBTESTS AND THE ASPECTS OF 
ATTITUDES AND VALUES FOR ELEVENTH AND TWELFTH GRADE STUDENTS 
Aspects of 







Concepts and Understandings Identity 11 .10 Not Significant 
Information Identity 11 .08 Not Significant 








Significant at .05 
Not Significant 
Concepts and Understandings Behavior 11 .28 Significant at .05 
Information Behavior 11 .13 Not Significant 
Concepts and Understandings Identity 12 .21 Not Significant 
Information Identity' 12 .09 Not Significant 
Concepts and Understandings Self-Satisfac¬ 
tion 12 .21 Not Significant 
Information Self-Safis- 
f action 12 .10 Not Significant 
Concepts and Understandings Behavior 12 .23 Not Significant 
Information Behavior 12 .11 Not Significant 
TABLE 24 
COEFFICIENT OF CORRELATION BETWEEN THE SCIENCE SUBTESTS AND THE ASPECTS OF 
ATTITUDES AND VALUES FOR STUDENTS WITH HIGH AND LOW I.Q.'S 
Science Subtests 
Aspects of At¬ 
titudes and 






Concepts and Understandings Identity High .19 Not Significant 
Information Identity High .12 Not Significant 
Concepts and Understandings Self-Satisfaction High .13 Not Significant 
Information Self-Satisfaction High .09 Not Significant 
Concepts and Understandings Behavior High .17 Not Significant 
Information Behavior High .16 Not Significant 
Concepts and Understandings Identity Low .09 Not Significant 
Information Identity Low .11 Not Significant 
Concepts and Understandings Self-Satisfaction Low .13 Not Significant 
Information Self-Satisfaction Low .03 Not Significant 
Concepts and Understandings Behavior Low .12 Not Significant 
Information Behavior Low .08 Not Significant 
TABLE 23 
COEFFICIENT OF CORRELATION BETWEEN THE SCIENCE SUBTESTS AND THE ASPECTS OF 
ATTITUDES AND VALUES FOR FEMALES AND MALES 
Aspects of At¬ 
titudes and 






Concepts and Understandings Identity Female .09 Not Significant 
Information Identity Female .03 Not Significant 
Concepts and Understandings Self-Satis¬ 
faction Female .17 Not Significant 
Information Self-Satis¬ 
faction Female .10 Not Significant 
Concepts and Understandings Behavior Female .19 Not Significant 
Information Behavior Female .08 Not Significant 
Concepts and Understandings Identity Male .20 Not Significant 
Information Identity Male .10 Not Significant 
Concepts and Understandings Self-Satis¬ 
faction Male .22 Significant at .05 
Information Self-Satis¬ 
faction Male .19 Not Significant 
Concepts and Understandings Behavior Male .17 Not Significant 
Information Behavior Male .08 Not Significant 
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4. More significant relationships were found at the .05 
level of confidence than at any other level. 
Chi squares were calculated between the aspects of attitudes and 
values and the science subtests to see if the researcher's sample 
deviated significantly from the theoretical or expected population. 
In all cases the null hypothesis was accepted proving that alj of the fre¬ 
quencies came from the same population; any relationship between 
science needs and attitudes and values of disadvantaged high school 
students that was found significant was due to chance. (See Appendix, 
page 79). 
CHAPTER III 
SUMMARY, CONCLUSIONS, IMPLICATIONS AND RECOMMENDATIONS 
Basic design and methodology.—The problem involved in this study 
was to test the hypothesis that there is a relationship between 
attitudes and values and science needs of disadvantaged high school 
students. 
The main purpose of this study was to determine the relationship 
existing between attitudes and values and science needs of dis¬ 
advantaged high school students. More specifically the purposes of 
this study included the following: 
1. The determination of science needs of disadvantaged high 
school students by administering the Metropolitan Science 
Achievement Test. 
2. The determination of attitudes and values as identified 
by the Tennessee Self-Concept Scale. 
3. The determination of the relationship between attitudes 
and values and science needs according to grade level. 
4. The determination of the relation between attitudes and 
values and science needs according to sex. 
5. The determination of the relation between attitudes and 
values and science needs according to I.Q. 
This study was limited to two hundred students who were taking 
science, or who had recently finished taking science courses, at a 
large metropolitan high school which had been classified as a dis¬ 
advantaged school. Fifty students each were selected from grades 
nine, ten, eleven and twelve. 
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The following procedural steps were used in conducting this 
study: 
1. An extensive survey of related literature. 
2. Administration of the Metropolitan Science Achievement 
Test to determine science needs of disadvantaged students. 
3. Administration of the Tennessee Self-Concept Scale to 
determine attitudes and values of disadvantaged students. 
4. Treatment and interpretation of data. The following 
statistical techniques were used: 
a. Measures of central tendency. 
b. Measures of variability 
c. Pearson's r for correlation. 
d. Chi square. 
5. Findings, conclusions, implications and recommendations 
completed this thesis. 
The Descriptive-Survey Method was used for collecting data. 
Statistical techniques were employed for the treatment of data. 
Survey of related literature.—A disadvantaged student is one 
whose academic performance is below the norm or one who, without some 
special assistance, is likely to fall below that which is normally 
expected of a child at his age and grade level. The general 
characteristics of a disadvantaged child are: 
1. Lack of response to conventional classroom approaches 
2. Inadequate performance in communication skills and low 
achievement in reading and arithmetic 
3. Socially unacceptable behavior 
4. Indifference to responsibility 
5. Non-purposeful activity 
6. Poor health habits and physical defects 
7. Exaggerated importance of status symbol 
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8. High rate of failure and poor school attendance 
9. Low aspiration level. 
Many disadvantaged students fail to achieve in science for 
reasons listed below: 
1. They read too poorly 
2. They have a short attention span 
3. Their environment provides limited opportunity to observe 
natural phenomena 
4. They have limited opportunity to perform experiments 
5. They have a low aspiration level 
6. There is a lack of parental motivation 
7. They manifest a lack of inquisitive minds and attitudes. 
Many disadvantaged students do not benefit from the current and 
conventional school curriculum—their educational needs are not being 
met. Specifically, these educational needs can be met through a 
program designed to produce: 
1. Improved skills in reading, arithmetic, and in other 
academic areas. 
2. Knowledge concerning living in modern American society. 
3. Experimental backgrounds that will motivate learning. 
4. Heightened aspiration and motivation to realize their 
potential capacities. 
5. Understanding of the purposes of education. 
To fit the special learning needs of disadvantaged pupils a few 
basic, significant science concepts should be emphasized in a school 
program. "A discovery approach" taught by laboratory techniques in¬ 
vestigating these concepts is the preferred method. 
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Summary of findings.—Findings from the Metropolitan Science 
Achievement Test are listed below: 
1. There were 46 ninth grade students with science needs in 
Concepts and Understandings. The mean score was 31.6, 
the median 32.8, the range 40 and the standard deviation 
7.0. 
There were 46 ninth grade students with needs in Information. 
The mean score was 25.4, the median 25.7, the range 50 and 
the standard deviation 13.3. 
2. There were 39 tenth grade students with science needs in 
Concepts and Understandings. The mean score was 48.3, the 
median 49.2, the range 48 and the standard deviation 10.5. 
There were 43 tenth grade students with science needs in 
Information. The mean score was 25.5, the median 33.3, thh 
the range 56 and the standard deviation 15.6. 
3. There were 47 eleventh grade students with science needs 
in Concepts and Understandings. The mean score was 42.7, 
the median 42.8, the range 51 and the standard deviation 
10.1. 
There were 47 eleventh grade students with science needs in 
Information. The mean score was 33.1, the median 32.4, the 
range 57 and the standard deviation 15.8. 
4. There were 37 twelfth grade students with science needs in 
Concepts and Understandings. The mean score was 48.0, the 
median 50.3, the range 54 and the standard deviation 10.1. 
There were 37 twelfth grade students with science needs in 
Information. The mean score was 36.0, the median 34.5, the 
range 61 and the standard deviation 11.0. 
5. There were 89 females with science needs in Concepts and 
Understandings. The mean score was 27.0, the median 23.0, 
the range 61 and the standard deviation 10.3. 
There were 91 females with science needs in Information. 
The mean score was 28.5, the median 30.3, the range 64 and 
the standard deviation 11.2. 
6. There were 80 males with science needs in Concepts and 
Understandings. The mean score was 43.8, the median 44.5, 
the range 56 and the standard deviation 10.1. 
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There were 82 males with science needs in Information. 
The mean score was 27.6, the median 30.8, the range 60 and 
the standard deviation 10.2. 
7. There were 91 students who had low I.Q.'s with science needs 
in Concepts and Understandings. The mean score was 38.0, 
the median 38.9, the range 65 and the standard deviation 11.8. 
There were 95 students who had low I.Q.'s with science needs 
in Information. The mean score was 25.5, the median 30.8, the 
range 61 and the standard deviation 12.0. 
8. There were 47 students who had high I.Q.'s with science needs 
in Concepts and Understandings. The mean score was 47, the 
median 47, the range 48 and the standard deviation was 9.3. 
There were 51 students who had high I.Q.'s with science needs 
in Information. The mean score was 38.0, the median 40.0, 
the range 61 and the standard deviation 12.7. 
Findings from the Tennessee Self-Concept Scale are listed below: 
1. There were 46 ninth grade students with science needs in 
both subtests. Three of these students had a high level 
of self-esteem, 29 had a low level, none had an extremely 
high level and 14 had an extremely low level of self-esteem. 
2. There were 39 tenth grade students with science needs in 
Concepts and Understandings. There were no students with a 
high level of self-esteem, 29 hadalow level, one an extremely 
high level and 9 with an extremely low level of self-esteem. 
Forty-three tenth grade students had science needs in Infor¬ 
mation. No student had a high level of self-esteem, 32 had a 
low level, one an extremely high level and ten had an extremely 
low level of self-esteem. 
3. There were 47 eleventh grade students with science needs in both 
subtests. There were 8 eleventh grade students with a high 
level of self-esteem, 31 with a low level, one with an extremely 
high level and 7 with an extremely low level of self-esteem. 
4. There were 37 twelfth grade students with science needs in both 
subtests. There were 2 students with a high level of self¬ 
esteem, 30 with a low level, none with an extremely high level, 
and five with an extremely low level of self-esteem. 
5. There were 89 females with science needs in Concepts and 
Understandings. There were 5 females with a high level of 
self-esteem, 64 with a low level, one with an extremely high 
level and 19 with an extremely low level of self-esteem. 
There were 91 with science needs in Information; 5 with a 
high level of self-esteem, 65 with a low level, one with an 
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extremely high level and 20 with an extremely low level of 
self-esteem. 
6. There were 80 males with science needs in Concepts and Under¬ 
standings; 8 had a high level of self-esteem, 55 had a low 
level, one had an extremely high level and 16 had an ex¬ 
tremely low level of self-esteem. There were 82 males with 
science needs in Information; 8 had a high level of self¬ 
esteem, 57 had a low level, one had an extremely high level 
and 16 had an extremely low level of self-esteem. 
7. There were 109 students who had low I.Q.'s with science needs 
in Concepts and Understandings. There were 8 with a high 
level of self-esteem, 77 with a low level, 2 with an extremely 
high level and 22 with an extremely low level of self-esteem. 
There were 111 students who had low I.Q.'s with science needs 
in Information; 8 had a high level of self-esteem, 79 had a 
low level, 2 an extremely high level, and 22 had an extremely 
low level of self-esteem. 
8. There were 60 students who had high I.Q.'s with science 
needs in Concepts and Understandings; 5 had a high level of 
self-esteem, 42 had a low level, 0 had an extremely high 
level and 13 had an extremely low level of self-esteem 
Results of the findings from the Coefficient of Correlation: 
1. There was a significant relationship between Concepts and 
Understandings and Self-Satisfaction at the .01 level of 
confidence for ninth grade students. 
2. There was a significant relationship between Concepts and 
Understandings and Behavior at the .05 level of confidence 
for tenth grade students. 
3. There was a significant relationship between Concepts and 
Understandings and Self-Satisfaction at the .05 level of 
confidence for eleventh grade students. 
4. There was a significant relationship between Concepts and 
Understandings and Behavior at the .05 level of confidence 
for eleventh grade students. 
5. There was a significant relationship between Concepts and 
Understandings and Self-Satisfaction at the .05 level of 
confidence for males. 
6. The other coefficients of correlation were not significant. 
Results of the findings from Chi Square: 
1. In each case the null hypothesis was accepted proving that 
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all of the frequencies came from the same population. 
Conclusions.—An analysis of the basic findings of the study 
warranted the formulation of the following conclusions in accordance 
with the purposes proposed in this study: 
1. The majority of the students tested had science needs in 
Concepts and Understandings and in Information. 
2. Most of the students with science needs had a low level of 
self-esteem. 
3. There is very little relationship between attitudes and 
values and science needs according to grade level for 
disadvantaged high school students. 
4. There is very little relationship between attitudes and 
values and science needs according to sex for disad¬ 
vantaged high school students. 
3. There is no relationship between attitudes and values and 
science needs according to I.Q. for disadvantaged high 
school students. 
Implication.--That factors other than attitudes and values are 
operative in influencing the level of academic achievement of the 
disadvantaged high school students. 
Recommendations.—The findings, conclusions and implications seem 
to warrant the following recommendations: 
1. That a comparative study on the effect of attitudes and 
values on disadvantaged high school students with science 
needs and without science neede be conducted. 
2. That a study be conducted on the effect of attitudes and 
values on science needs of gifted high school students. 
3. That a study be conducted on the effect of attitudes and 
values on science needs of average high school students. 
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Metropolitan Achievement Tests 
TO THE STUDENT 
The tests in this booklet are to help you and your 
teacher find out how well you are doing your 
school work. In each test some of the questions 
are very easy and some are hard. Very few 
students can answer all the questions correctly. 
Listen carefully to the instructions and do the 
best you can. 
Harcourt, Brace & World, Inc. Copyright © 1963 by Harcourt, Brace & World, Inc., New York. All rights reserved. 
This test is copyrighted. The reproduction of any part of it by mimeograph, hectograph, or in any other 




The words in each section of this test can be related to or associated 
with one of the four categories or classifications given for that sec¬ 
tion. Look at each term and select the category under which you 
think it commonly belongs. Then on the separate answer sheet, 
fill in the space under the letter of the answer you have chosen. If 
you cannot decide which category to choose, fill in the space under 
DK (for don’t know). Study the samples below. 
I [a] Astronomy [b] Biology [g] Geology [n] None of these 
A cell  
B dogma  
i. shale 4. galaxy 7. xylem 
2. chlorophyll 5. inertia 8. cathode 
3. psychosis 6. seismograph 9. igneous 
II [a] Astronomy [b] Biology [p] Physics [n] None of these 
lo. enzyme 13. electromagnet i6. turbine 
li. pragmatism H. mold i7. tetrachord 
12. zenith is. parallax is. rhizoid 
[a] Animals [p] Plants [b] Both [n] Neither 
i9. reproduction 26. partition 33. ingression 
20. vertebrate 27. cerebellum 34. germ plasm 
2i. stamen 28. asexual 35. osmosis 
22. vulcanization 29. torque 36. coccyx 
23. sporulation 30. corolla 37. mho 
24. pore 3i. lymph 38. autotomy 






In each of the following paragraphs, three words or terms are missing. 
Corresponding to each numbered blank space is a list of four words 
or terms. For each blank, select the word or term which best com¬ 
pletes the meaning, and fill in the lettered space on the answer sheet. 
If you cannot decide which answer to choose, fill in the space under 
DK (for don’t know). 
i-3. The 1 reauired to accelerate an object is 10-12. Recent work with elements placed in nuclear 
proportional to its 2 . This law was first formu- 10 has produced many materials called 11 . 
lated by 3 These materials are useful because of their 12 . 
1 2 3 10 11 
[a] kinetic energy [e] potential [a] da Vinci [e] ovens [a] nuclei 
[b] inertia [f] friction [b] Newton [f] reactors [b] atomics 
[c] momentum [g] mass [c] Einstein [g] pools [c] nuclides 
[d] force [h] height [d] Volta [h] kilns [d] radiosondes 
12 
4-6. At the appropriate time each year, something 
releases the impulse that causes birds to 4 to 
their summer 5 grounds. Experiments have 
demonstrated that this habit may be related to stimuli 
arising from food needs, seasonal 6 changes, and 
breeding habits. 
4 5 
[e] emigrate [a] breeding 
[f] migrate [b] striking 
[g] commute [c] hibernating 





[h] crystallizing ability 
13-15. Nuclear energy became useful only when 
scientists were able to cause and control 13 . 
Some processes of liberating such energy are sustained, 
thus producing a (an) 14 . and thereby causing 




[h] wind velocity 
7-9. Like most animals, the active life of birds is 
7 However, during migratory flights many 
species are known to fly nonstop for several days and 
nights. Some scientists believe that even young, un¬ 
escorted birds can find their flight path by means of 
8 while other scientists claim that this “sense 
of direction ” is 9 
7 8 
[a] nocturnal [e] feeding stations 
[b] diurnal [f] wind directions 
[c] fraternal [g] constellations 







[a] fission [e] critical mass 
[b] telethermometry [f] gaseous diffusion 
[c] fractionization [g] chain reaction 






16-18. The dragonfly is classified among the 16 ■ 
This classification is a class.of the subphylum Tracheata 
of the phylum 17 . and they belong to this phylum 
because they possess 18 . 









[e] jointed legs 
[f] tube feet 
[g] endoskeletons 
[h] a true coelom 
4 on ON TO THF NFYT PAOF 
i9-2i. The distance from the earth to the sun is about 
19 . This unit of measure is called the 20 . 
Another unit often used to express distances in space 
is the 21 . 
19 
[a] 1 million miles 
[b] 0 billion miles 
[c] 186,000 miles 
[d] 93 million miles 
20 
[e] solstice 
[f] solar mile 
[g] eon 
[h] astronomical unit 
[a] light-year 
[b] sidereal day 
[c] fathom 
[d] solar year 
22-24. Before useful man-made American satellites 
could be put into orbit, the limitations of available 
fuel made necessary the 22 of instruments and 
equipment. It was known, too, that successful re¬ 
entry must depend upon a system of 23 in order 
to produce the 24 necessary for protection against 
friction. 
25-27. The aluminized satellite Echo I was clearly 
visible at the 25 of its orbit about Earth and was 
unique in that it relayed messages by 26 . A 
schedule of sightings at any given place was made 
possible because of its known 27 . 
25 26 
[a] equinox [e] solar battery 
[b] proximity [f] reflection 
[c] solstice [g] television 






28-30. Isotopes of the same element differ in 28 
and can be identified by use of a 29 . This ap¬ 
paratus uses a (an) 30 to separate the isotopes. 
22 23 
[e] miniaturization [a] G-power 
[f] solarization [b] anti-jets 
[g] synchronization [c] retrorockets 







[e] chemical properties 
[f] atomic weights 
[g] number of electrons in the atom 
[h] number of protons in the atom 
29 30 
[a] mass spectrograph [e] oscilloscope 
[b] hydrometer [f] chemical reaction 
[c] radiometer [g] photographic plate 
[d] seismograph [h] magnetic field 
IT 




SAMPLE An animal with fur is the — 
In this test there are four possible answers for each question. Read 
each question carefully and decide which one of the answers is best. 
On the separate answer sheet, fill in the space under the letter of the 
answer you have chosen. Study the sample below. 
[a] bear [b] robin [c] fish [d] turtle 
1. Which one of the following would be least dangerous 
if a child were to drink it? 
[a] kerosene [b] vinegar 
[c] rubbing alcohol [d] turpentine 
2. The process by which plants make food is — 
[e] chemosynthesis [f] phototropism 
[g] photosynthesis [h] assimilation 
3. A part of a flower concerned with the production 
of seeds is the — 
[a] pistil [b] stem 
[c] calyx [d] meristem 
4. Vaccination of an animal — 
[e] increases the animal’s strength 
[f] destroys bacteria before they can get into the 
body of the animal 
[g] develops immunity within the animal 
[h] prevents bacteria from entering the body of the 
animal 
5. Applying brakes on a car to make it stop is an 
example of a helpful use of — 
[a] momentum [b] friction 
[c] centrifugal force [d] inertia 
6. Which one of the following is an amphibian? 
[e] spider [f] scorpion 
[g] crayfish [h] frog 
7. Many electric appliances are stamped with the 
words “Use A.C. only.” This means that the ap¬ 
pliances should be used only where there is — 
[a] alternating current 
[b] accurate current 
[c] average current 
[d] accommodating current 
8. Radioactive materials have been used by oil com¬ 
panies to — 
[e] blow up large rocks for the construction of oil 
wells 
[f] provide a cheap source of electrical power 
[g] trace the flow of oil through pipelines so that 
leaks can be found 
[h] replace coal as a source of heat in refining oil 
9. If you put the bowl of a silver spoon in a cup of 
hot water, the handle of the spoon will get hot. 
This is an example of transfer of heat by — 
[a] conduction [b] radiation 
[c] convection [d] circulation 
10. Which one of the following has only the speed of 
light as the upper limit of its speed? 
[e] rocket [f] helicopter 
[g] jet plane [h] atomic submarine 
11. Which one of the following is a part of an electric 
doorbell? 
[a] an electrolyte [b] a transistor 
[c] an alnico magnet [d] an electromagnet 
i2. Which of the following uses 
defense? 
poison as a means of 
[e] tree toad [f] grass snake 
[g] grasshopper [h] bee 
13. Which one of these will not 
man? 
produce a disease in 
[a] streptococcus [b] aureomycin 
[c] bacillus tetani [d] tubercle bacillus 
i4. Behavior characteristics which occur when there 
has been no opportunity for learning are said to 
be — 
[e] instinctive [f] abnormal 
[g] supernatural [h] psychotic 
is. If warm air is cooled to its dew point, the water 
vapor in the air will — 
[a] evaporate [b] rise 
[c] expand [d] condense 
16. Which of the following diseases is caused by the 
improper working of one of the glands in the body? 
[e] diphtheria [f] mumps 
[g] diabetes [h] rickets 
17. The white corpuscles in the blood help to — 
[a] carry oxygen to the cells 
[b] carry waste materials from the cells 
[c] protect the body against disease 
[d] clot the blood 
is. Which of the following types of rocks often contain 
fossils? 
[e] diorite [f] sedimentary rocks 
[g] granite [h] pumice 
i9. Which one of these statements is believed to be 
not true by most scientists? 
[a] Woodchucks hibernate. 
[b] Very intelligent people are usually healthy. 
[c] People living where there is a high content of 
fluorine in the soil and water have little tooth 
decay. 
[d] Red-haired women have worse tempers than 
blonde women. 
25. If the pitch of sound increases, its frequency — 
[a] decreases 
[b] first increases, then decreases 
[c] increases 
[d] remains the same 
26. Which of the following is a compound? 
[e] air [f] aluminum 
[g] oxygen [h] water 
27. The principles of heredity have been used in agri¬ 
culture to — 
[a] reclaim land by irrigation 
[b] mechanize farming 
[c] increase the profit from dairy herds 
[d] increase the minerals in the soil 
28. Which of the following scientists developed laws of 
heredity from the study of garden peas? 
[e] Klebs [f] Mendel 
[g] Koch [h] Ehrlich 
29. Motor coordination is controlled by the — 
[a] cerebral cortex [b] pineal body 
[c] thalamus [d] cerebellum 
20. When a weatherman wishes to measure the speed 
of the wind, he uses — 
[e] an anemometer [f] a barometer 
[g] an altimeter [h] a thermometer 
2i. The hissing sound that may be heard when a 
vacuum-packed tin is opened is caused by — 
[a] nitrogen gas escaping [b] air rushing in 
[c] the metal contracting [d] air rushing out 
22. The hardest parts of the human body are the — 
[e] cartilages [f] teeth 
[g] bones [h] joints 




has a three-chambered 
[b] bat 
[d] grasshopper 
30. Metamorphosis is associated with — 
[e] shellfish [f] moths 
[g] snakes [h] chameleons 
31. Which of these glands secrete enzymes which change 
starch to sugar? 
[a] salivary [b] pituitary 
[c] adrenals [d] thyroid 
32. Changes in genes are called — 
[e] ovaries [f] genetics 
[g] chromosomes [h] mutations 
33. The nature of jet engines enables jet planes to — 
[a] land at small airports 
[b] use a variety of fuels 
[c] travel at slow speeds 
[d] operate economically over short distances 
24. Which of the following increases the rate of com¬ 
bustion of a fuel? 
[e] Cl2 [f] HCN 
[g] N02 [h] 02 
34. When electrical power is produced from waterfalls, 
use is made of — 
[e] evaporation [f] centrifugal force 
[gj radiation [h] gravity 
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35. When metal is heated, the molecules in the metal 
will — 
[a] increase in size [b] vibrate slower 
[c] vibrate faster [d] decrease in size 
36. In the learning process, the sudden seeing of rela¬ 
tionships is called — 
[e] insight [f] conditioning 
[g] transfer of training [h] instinct 
37. Which one of the following is an example of a phy¬ 
sical change? 
[a] rusting of iron [b] burning of paper 
[c] melting of ice [d] decaying of wood 
38. What structure in plants performs similarly to the 
pore in human beings? 
[e] epithelium [f] bark 
[g] vein [h] stoma 
39. An example of a lever is the — 
[a] baseball bat 
[c] wood screw 
[b] pencil sharpener 
[d] automobile wheel 
40. Which of the following devices changes chemical 
energy into electric energy? 
[e] a dynamo 
[f] a steam turbine 
[g] an electric generator 
[h] an automobile battery 
4i. The radiant energy from the sun is believed to be 




[d] nuclear fusion 
42. Which of the following would be siblings? 
[e] brother and sister [f] cousins 
[g] father and son [h] classmates 
43. The process by which rocks are broken up to form 





44. The bacteria on the roots of plants such as peas and 
clover are found in the — 
[e] nodes [f] nodules 
[g] root veins [h] stomata 
45. The word symbiosis describes which of the follow¬ 
ing processes? 
[a] mutual help [b] decay 
[c] putrefaction [d] destructive attack 
46. Milk is homogenized so that — 
[e] the cream will not separate from the milk 
[f] the milk will not turn sour 
[g] the milk will be richer in vitamins 
[h] harmful bacteria will be killed 
47. Organisms possessing some of the characteristics of 
both plants and animals are the — 
[a] protozoa [b] euglenas 
[c] bryophytes [d] fungi 
48. A transistor is a — 
[e] type of telephone 
[f] kind of potentiometer 
[g] device used to reduce or increase voltage 
[h] semiconducting crystalline solid 
49. A pinwheel placed above an electric lamp rotates 
because of — 
[a] convection [b] absorption 
[c] conduction [d] radiation 
so. The process by which compounds are broken down 
in the body is called — 
[e] catabolism [f] anabolism 
[g] d generation [h] ingestion 
51. Bacteria belong to a group called — 
[a] flowering plants [b] flowerless plants 
[c] angiosperms [d] gymnosperms 
52. Chlorophyll is now known to have the ability to — 
[e] produce nitrogen 
[f] stop decay 
[g] make energy changes 
[h] make spores germinate 
53. Using the atomic weights (Ca = 40, Cl = 35, C = 12, 
0 = 16, S = 32), determine which of these four 
compounds has the greatest percentage of calcium. 
[a] CaCb [b] CaC03 
[c] CaO [d] CaS 
8 
TENNESSEE SELF CONCEPT SCALE 
1. I have a healthy body 
2. I like to look nice and neat all the time 
3. I am an attractive person 
4. I am full of aches and pains 
5. I consider myself a sloppy person 
6. I am a sick person 
19. I am a decent sort of person 
20. 1 am a religious person 
21. I am an honest person 
22. I am a moral failure 
23. I am a bad person 
24. I am a morally weak person 
37. I am a cheerful person 
38. I have a lot of self control 
39. I am a calm an easy going person 
40. I am a hateful person 
41. I am a nobody 
42. I am losing my mind 
5 5. I have a family that will always help me in any kind of trouble 
56. I am an important person to my friends and family 
57. I am a member of a happy family 
74 
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58. I am not loved by my family 
59. My friends have no confidence in me 
60. I feel that my family does not trust me 
73. I am a friendly person 
74. I am popular with women 
75. I am popular with me 
76. I am mad at the whole world 
77. I am not interested in what other people do 
78. I am hard to be friendly with 
91. I do not always tell the truth 
92. Once in a while I think of things too bad to talk about 
93. I get angry sometime 
94. Some time when I am not feeling well I am cross 
7. I am neither too fat nor too thin 
8. I am neither too tall nor too short 
9. I like my looks just the way they are 
10. I don't feel as well as I should 
11. I would like to change some parts of my body 
12. I should have more sex appeal 
25. I am satisfied with my moral behavior 
26. I am as religious as I want to be 
27. I am satisfied with my relationship to God 
28. I wish I could be more trustworthy 
29. I ought to go to church more 
30. I should not tell so many lies 
43. I am satisfied to be just what I am 
7-6 
44. I am as smart as I want to be 
45. I am as smart as I should be 
46. I am not the person that I would like to be 
47. I despise myself 
48. I wish that I did not give up as easily as I do 
61. 1 am not satisfied with my family relationships 
62. I treat my parents as well as I should 
63. I understand my family as well as I should 
64. I am too sensitive to things that my family say 
65. I should trust my family more 
66. My family should trust me more 
79. I am as sociable as I want to be 
80. I am satisfied with the way that I treat other people 
81. I try to please others but I don't overdo it 
82. I should try to be more polite to others 
83. I am no good at all from a social standpoint 
84. I ought to get along better with other people 
95. I do not like everyone that I know 
96. 1 gossip a little at times 
97. Once in a while I laugh at a dirty joke 
98. At time I feel like swearing 
13. I take good care of myself physically 
14. I feel good most of the time 
15. I try to be careful about my appearance most of the time 
16. I do poorly in sports and games 
17. I often act as if I am all "thumbs" 
77 
18* I am a very graceful person 
31. I go to church often 
32. I usually tell the truth 
33. I am a fair person 
34. I am a kind person 
35. I try to live right 
36. 1 am not religious at all 
49. I am a lazy person 
50. I wish I could be more sincere 
51. I am a happy person 
52. I am a serious person 
53. 1 like my disposition 
54. I work on a job with it until it is completed 
67. My family does not trust me 
68. My family is too protective 
69. I do not always do what my parents like 
70. I love my parents very much 
71. I treat my parents fair 
72. My parents do not like my friends 
85. I like men very much 
86. I like women very much 
87. I am interested in other people 
88. I try to be friendly 
89. I enjoy satisfying other people 
90. I am tops from a social standpoint 
99. I constantly tell lies 
100. I am a big bully. 
REPORT OF FINDINGS ON CHI SQUARE 
Chi squares were calculated between the science subtests and 
attitudes and value according to each variable. Chi squares were con¬ 
sidered significant at the .05 level and above. 
Variables Chi Square Level of Significance 
Ninth Grade .0011 Not Significant 
Tenth Grade .0078 Not Significant 
Eleventh Grade .uuiO Not Significant 
Twelfth Grade .0013 Not Significant 
Female .0175 Not Significant 
Male .0107 Not Significant 
Low I.Q. .0169 Not Significant 
High I.Q. .0143 Not Significant 
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